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$\zeta(k_{1}, k_{2}, \ldots, k_{n})=\sum_{m_{1}>m_{2}>\cdots>m_{n}\geq 1}\frac{1}{m_{1}^{k_{1}}\cdots m_{n^{n}}^{k}}$
$\zeta^{\star}(k_{1}, k_{2}, \ldots, k_{n})=12\sum_{m\geq m\geq\cdots\geq m_{n}\geq 1}\frac{1}{m_{1}^{k_{1}}\cdots m_{n^{n}}^{k}}$
$p$ $p$
$\zeta_{(p)}(k_{1}, k_{2}, \ldots, k_{n})=\sum_{p-1\geq m_{1}>m_{2}>\cdots>m_{n}\geq 1}\frac{1}{m_{1}^{k_{1}}\cdots m_{n^{n}}^{k}}$
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1 $)$ ( ) [2]
















$p>k+1$ $mod p$ $0$




$\zeta_{(p)}(k_{2}, k_{1})\equiv-\zeta_{(p)}(k_{1}, k_{2})mod p$
Hoffman 2)
( - [5]) $n,$ $k\geq 2$
$(-1)^{n}$





$\zeta(2,2, \ldots, 2)$ $\zeta(3,1, \ldots, 3,1)$ $\pi$
?? $\zeta_{(p)}(3,1, \ldots, 3,1)\equiv 0mod p$ ??
?? $\zeta_{(p)}(3,1, \ldots, 3,1,3)\equiv 0mod p$ ??
$\zeta(3,1, \ldots, 3,1,3)\tilde{2n}=\frac{1}{4^{n}}\sum_{m=0}^{n}(-1)^{m}\zeta(4m+3)\zeta(4_{\check{n-m}}, 4)$
29
$\zeta(2,1,3,1, \ldots, 3,1)$ $mod p$ $0$
Zhao, Hoffman
$\zeta_{(p)}(2,1)\equiv B_{p-3}$ mod $p$
( ).
$k,$ $n$
$k_{1}+ \cdots+k_{n}=k\sum_{k_{1}\geq 2}\zeta(k_{1}, \ldots, k_{n})=\zeta(k)$
$S_{p}^{0}(k, n):= \sum_{k_{1}\geq 2}\zeta_{(p)}(k_{1}, \ldots, k_{n})k_{1}+\cdots+k_{n}=k$
$S_{p}^{1}(k, n):= \sum_{\forall k.\geq 1}\zeta_{(p)}(k_{1}, \ldots, k_{n})k_{1}+\cdots+k_{n}=k$
( $k_{1}>1$
) :
$?$ ? $S_{p}^{0}(k, n) \equiv(1+(-1)^{n}(\begin{array}{ll}k -1n -1\end{array})) \frac{B_{p-k}}{k}$ mod $p$ $?$ ?
?? $S_{p}^{1}(k, n)\equiv$ Omod $p$ ??
?? $\zeta_{(p)}$ $\zeta_{(p)}^{\star}$ $(-1)^{n}$
$B_{p-k}$ $S_{p}^{0}(k, n)$
?? $S_{p}^{0}(k, n)\equiv(1+(-1)^{n}(\begin{array}{ll}k -1n -1\end{array}))\zeta(k+1-p)mod p$ ??
$\zeta^{\star}$
$k_{1}+ \cdots+k_{n}=k\sum_{k_{1}\geq 2}$
$(k_{1}, \ldots, k_{n})=(\begin{array}{ll}k -1n -1\end{array})\zeta(k)$






$X_{0}(k, n, s)$ k, n, $s$ $\zeta^{\star}$
( ) $k,$ $n\geq s\geq 1$
$(-1)^{n}X_{0}(k+n+1, n+1, s)-(-1)^{k}X_{0}(k+n+1, k+1, s)\in Q[\zeta(2), \zeta(3), \zeta(5), \ldots].$
$s=1$ ( - ) $\zeta^{\star}$ $\zeta_{(p)}^{\star}$
$X_{0}^{(p)}$ $p>k,$ $n\geq s\geq 1$ $s\geq 2$ $p-1\nmid k+n+1$
?? $(-1)^{n}X_{0}^{(p)}(k+n+1, n+1, s)\equiv(-1)^{k}X_{0}^{(p)}(k+n+1, k+1, s)mod p$ ??
?? $\zeta_{(p)}^{\star}$ $\zeta_{(p)}$ $(-1)^{n},$ $(-1)^{k}$
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